Summary. Booroola Merino ewes, with (F+; N = 17) and without (++; N = 13) a copy of the fecundity gene were hypophysectomized and 6 weeks later were given an i.m. injection of PMSG (high, medium or low dose) followed by hCG. The induced ovulation rates were observed laparoscopically. Ovulation rates were significantly higher (P < 0\m=.\01) in Booroola F+ ewes than in ++ ewes (8\m=.\00 \m=+-\1\m=.\66s.e.m. vs 3\m=.\62\m=+-\ 1 \ m= . \ 1 0 respectively). This suggests that the high fecundity of the Booroola ewe may be due primarily to ovarian rather than pituitary factors.
Introduction
The exceptional prolificacy of the Booroola Merino can be attributed largely to a single major gene (F) which increases ovulation rate (Piper & Bindon, 1982) . The physiological mechanism involved in the expression of the fecundity of the Booroola ewe is still unclear. The increased number of follicles that mature and ovulate in each oestrous cycle in the Booroola ewe may result from differences in gonadotrophin secretion or from differences within the follicle itself (Bindon, 1984) .
The gonadotrophins follicle-stimulating hormone (FSH) and luteinizing hormone (LH) are responsible for the normal growth and development of ovarian follicles through to ovulation (McNatty et al., 1975; Baird & McNeilly, 1981; Baird, 1983; Driancourt et al., 1984) . Most (Brien et al., 1976; Bindon et al., 1979 Bindon et al., , 1982 . This suggests that there are qualitative differences in the hormones (Wide, 1985) or that the number of follicles ovulating is mediated through influences other than the gonadotrophins. However, the radioimmunoassays (RIAs) used to measure FSH and LH may have been insensitive to the relatively small increases in gonadotrophin concentrations required to cause an increase in ovulation rate (Brown, 1978 (Davis et al., 1982) .
Procedure. All ewes were hypophysectomized (Fry et al., 1987) and received daily glucocorticoid replacement therapy (0-28 mg Dexadreson: Intervet, Lane Cove, Australia). These ewes were challenged with 10 pg gonadotrophin-releasing hormone (GnRH) (LH-RH: Peninsula Laboratories, Belmont, CA, U.S.A.) 1 week after hypophysectomy and serially bled at 15-min intervals for 2 h to check for residual gonadotrophin release (Lee et al., 1976; Bremner et al., 1980 (Fig. 1) . The induced ovulation rates were significantly higher (P < 001) in the Booroola F+ ewes than in ++ ewes (Fig. 1 ). There was a significant (P < 001) dose-dependent effect of PMSG on induced ovulation rate which appeared to reach a peak (Vmax) at the medium gonadotro¬ phin dose for both ewe groups (Fig. 1 ). There were no significant interactions between genotype and dose of gonadotrophin. This is reflected in the similar values of the sensitivity (the dose of gonadotrophin required to achieve a 50% maximal ovulatory response) for Booroola F+ and ++ ewes (Fig. 1) (Kelly et al., 1983; Bindon et al., 1985) , which indicated that the mechanism of action of the fecundity gene was at the ovarian level. However, these studies were not definitive as differences in the level or type (Chappel, 1981; Wide, 1985) (Fig. 1) , which confirms the earlier postulate.
Ovulation occurs from Booroola follicles that are smaller than normal (Baird et al., 1982; Driancourt et al., 1985; McNatty et al., 1985) , contain half the number of granulosa cells and have a lower oestrogen content (Baird et al., 1982) , indicating that the gonadotrophin requirement per follicle to reach ovulation may be less. This fits with other facets of the growth pattern of Booroola follicles such as the extended period of follicular recruitment, the decreased amount of atresia amongst these recruited follicles and the ability of early maturing follicles to retain their viability until the time of ovulation (Driancourt et al., 1985) .
The induced ovulation rate appeared to plateau with the medium dose gonadotrophin treat¬ ment (total 1500 i.u. PMSG, 1000 i.u. hCG) for both types of ewe. No difference was evident in the dose required to achieve a 50% increase in ovulation rate (AT sensitivity), but there was a difference in the maximum response (Vmax) to gonadotrophin treatment (Fig. 1) . The ovarian difference between the types of ewe may therefore not be in their sensitivity to gonadotrophins but may result from other changes.
Work with acutely hypophysectomized ewes has demonstrated that the administration of steroid-free ovine follicular fluid will inhibit PMSG-induced folliculogenesis (Cahill et al., 1984 (Driancourt et al., 1985) . This presents the possibility that the Booroola may be deficient in 'follicular growth inhibitor' or exhibit a decreased follicular sensitivity to it, allowing more follicles to be recruited and thereby increasing the ovulation rate. In support of this local action of follicular fluid upon ovulation rate, Cummins et al. (1983) demonstrated that the sup¬ pression of FSH in ovariectomized F+ and ++ ewes to follicular fluid (72 000 units of inhibin activity) was similar.
In conclusion, we propose that the prolificacy of the Booroola ewe is at least partly due to changes at the ovarian level, with further investigations required to elicit the mechanism by which these changes are implemented.
